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ABSTRACT 
Vanilla is a commercially valuable plant that produces vanillin, an aromatic 
compound that is widely used in cosmetics, foods, beverages and pharmaceutics. The 
high demand of vanilla is caused by the difficult propagation of 'hand-pollination' 
method that is hard labor and time consuming. The objective of this study was to 
determine the effect of gamma radiation and methyl jasmonate on the regeneration of 
vanilla tissue culture and its chemical constituents. The tissue culture technique started 
with sterilization method by using different combinations of fungicide, alcohol and 
commercial bleach. Then, the vanilla explants undergone gamma radiation (0 Gy, 10 
Gy, 20 Gy, 30 Gy) and planted in different concentrations of methyl jasmonate (0 |uM, 
10 p,M, 20 (iM, 40 p,M, 80 |iM). The ten weeks vanilla cultures were harvested and 
their shoot height, leaf number, root length and root number were measured and 
analyzed using ANOVA (SPSS 18). Then the vanilla explants were oven dried at 40 
°C, ground and soaked in methanol for 48 hours. GC-MS analysis was done to the ten 
vanilla cultures with highest shoot length. The results showed that 1 % fungicide, 10 
% commercial bleach and 70 % alcohol were the best combination to sterilize vanilla 
explants without harming the explants. The gamma radiation results showed that 10 
Gy gamma irradiated vanilla culture had the highest regeneration of vanilla, shoot 
height was 13.40±0.33 cm, while 30 Gy gamma irradiated cultures showed the lowest. 
Ten Gy gamma irradiated culture be higher regeneration in 20 (iM methyl jasmonate, 
shoot height of 14.5±0.4 cm, compared to other methyl jasmonate concentrations. 
This may due to the enhancement of photosynthesis and metabolites that was 
promoted by gamma ray and jasmonic acids inside the mesophyll cells of vanilla 
explants. The GC-MS analysis showed higher production of acetovanillone and ethyl 
vanillyl methyl, derivatives of vanillin in 10 Gy irradiated cultures as well as other 
metabolites such as phenols, fatty acids and siloxanes. A higher methyl jasmonates 
also stimulated the production of phytochemicals in vanilla explants. In conclusion, a 
low gamma radiation and methyl jasmonate concentration promote the regeneration of 
vanilla in plant tissue culture and induced the secondary metabolite within the plants. 
HI 
ACKNOWLEDGEMENT 
Bismillahirrahmanirrahim 
I would like to express my deepest appreciation and thanks to my supervisor, 
Professor Madya Dr. Norrizah Jaafar Sidik, who have been a remarkable mentor for 
me. Your advices have been priceless. I would also like to say my highest gratitude to 
my co-supervisors, Madam Noor Anilizawatima Sulong and Miss Siti Safura Jaapar 
for encouraging my research and for allowing me to grow as a research scientist. 
Without their supervision and constant assistance, this thesis would not have been 
possible. 
I would like to specially thank En. Ahmad Kambali, Postgraduate Laboratory Officer 
in UiTM Shah Alam for his assistance in the GC-MS analysis, En. Zainuri for his 
guidance in statistics as well as to all the laboratory members in Plant Tissue Culture 
Department, UiTM Puncak Alam. Thank you Anis, Alif, Wani, Fakhrul and the rest 
that names I did not mention for your brilliant ideas and support that help me 
throughout this course. 
I would like to thank all my friends who supported me throughout this course and for 
always reminding me to strive towards my goal. Thank you Florinsiah, Jehan, Zati, 
Husna, Amna and the rest that names I did not mention for making this journey a 
memorable and worthwhile. 
Last, I would like give a special thanks to my family for their encouraging words and 
support that keeps me going through the rough times. Words cannot express how 
grateful I am to my mother, father and sister for all of the sacrifices that they have 
made on my behalf. Your prayers have been the pillar for me to lean on. 
May Allah S.W.T. bless you all. 
"Allah helps those who persevere." ~ Quran Nul Karim 
IV 
TABLE OF CONTENTS 
Page 
AUTHOR'S DECLARATION ii 
ABSTRACT iii 
ACKNOWLEDGEMENT iv 
TABLE OF CONTENTS v 
LIST OF TABLES ix 
LIST OF FIGURES xi 
LIST OF ABBREVIATIONS xii 
CHAPTER ONE: INTRODUCTION 
1.1 Background of Study 1 
1.2 Problem Statement 3 
1.3 Objectives of Study 4 
1.4 Scope of Study 5 
1.5 Significance of Study 5 
CHAPTER TWO: LITERATURE REVIEW 
2.1 Taxonomy of Vanilla planifolia 7 
2.2 Vanilla planifolia 9 
2.2.1 Plant Species and History 9 
2.2.2 Phytochemical Constituents in Vanilla 10 
2.2.3 Commercial And Pharmaceutical Values 12 
2.3 Plant Tissue Culture 15 
2.4 Gamma Radiation 16 
2.5 Methyl Jasmonate 18 
2.6 Gas Chromatography Mass Spectrometry 18 
CHAPTER THREE: EFFECT OF DIFFERENT 
STERILIZATIONS AND GAMMA RADIATION ON 
v 
